The aim of this study was to assess and analyse the attitudes of medical students towards face transplantation. Medical students at the University of Cape Town were prospectively surveyed using a selfadministered questionnaire. There were 402 participants; the mean age was 21 years (range 16e37 years), 35% were male and 65% were female. Only 12% were registered organ donors and 33% were interested in a surgical career. Two thirds of the respondents were in favour of face transplantation. Registered organ donors were the most willing to donate their face in the event of brain death (P ¼ 0.00). Seventy-four percent of the respondents stated 'identity issues' as their main concern and 33% mentioned cost as a critical factor when considering the procedure. Personal experience with facial disfigurement and involvement in the care of a patient with facial disfigurement did not affect the willingness to donate or accept a face transplant, or the amount of support for the procedure (P > 0.05). This is the first study that exclusively describes the attitudes of medical students towards face transplantation.
Introduction
Face transplantation has emerged as a surgical alternative for patients requiring pan-facial reconstruction, particularly where conventional surgical techniques offer suboptimal functional and aesthetic results. Although centres offering this procedure have stringent protocols with meticulous donor and recipient selection criteria, face transplantation has not been without controversy. 1e5 Concerns expressed relate to the risks of life-long immunosuppression for a life-enhancing procedure, long-term psychological sequelae for donor families and recipients and the overall riskbenefit ratio of such a complex surgical procedure. 6e9 As the number of face transplants performed increases, our future health professionals will need to be adequately prepared and trained to identify donors and care for recipients. The attitudes of medical students towards face transplantation have not been explored previously. We believe that investigating such an issue is critical since the opinions of future doctors are essential factors for creating an environment conducive for organ donation by families as well as the continuous support of recipients. Education strategies must therefore target current behavioural patterns of our students.
The Department of General Surgery, in conjunction with the University of Cape Town Students Surgical Society, offers an undergraduate transplantation course to all our medical students. 10 This course was designed in response to two studies, which showed low levels of knowledge regarding transplantation in the undergraduate student population, and that socio-demographic factors influenced attitudes towards solid organ transplantation. 11, 12 Thus, the aim of this study was to assess and analyse the attitudes of medical students towards facial transplantation with a view to integrating the topic into an existing teaching program.
Materials and methods
The Committee for Human Studies at the Faculty of Health Sciences of the University of Cape Town granted ethical approval for this study. A self-administered anonymous questionnaire was distributed to all medical students in the Faculty of Health Sciences at the University of Cape Town without prior notice. Questions were structured into three main categories: (1) socio-demographic data (age, gender, race, school, schooling, organ donor status, blood donor status, year of study), (2) knowledgerelated questions dealing with facial transplantation and personal/clinical experience with facial disfigurement and (3) attitudes toward face transplantation (see Appendix for detailed questionnaire). The undergraduate medical program at the University of Cape Town spans over six years. The first three years of study termed as the pre-clinical years impart basic sciences knowledge with an introduction to clinical subjects. Clinical years constitute the remaining three years of training; students are then assigned to various departments at our university-affiliated hospitals to complete clinical clerkships.
Data were stored on a spreadsheet registry (Microsoft Excel, Redmond, WA, USA); descriptive statistical methods were used to determine the response rates for the various attitudes investigated. Statistical analysis was performed using SPSS version 15.0 (SPSS Inc., Chicago, IL, USA). Chi-square test and Fisher's exact test were used to determine associations between the socio-demographic characteristics along with the responses to the knowledge-category questions and attitudes explored. A two-sided P < 0.05 was considered statistically significant.
Results
Four hundred and two students handed in a complete questionnaire. This constituted 33% of the total undergraduate population. The socio-demographic characteristics of the study population are shown in Table 1 . There were 141 (35%) males and 261 (65%) females, with a mean age of 21 years (range 16e37 years). Forty-two percent of the students were Black, 33% were White, 16% were Asian and 9% were of Mixed Racial Origin. Only 12% of the students were registered organ donors, and 42% were registered blood donors. There were 268 (67%) pre-clinical students (first year: 68, second year: 98, third year: 102) and 134 (33%) clinical (fourth year: 55, fifth year: 26, sixth year: 54) students.
Thirty-nine percent of the students indicated that they were interested in a career in surgery and 48% were interested in a nonsurgical career. Seventy percent of the respondents had heard about face transplantation ( Table 2 ). The majority (55%) had heard about it through the mass media. In 11% of the students, this knowledge had been acquired through formal lectures and/or tutorials. Only 12% of the students had had either personal experience or a friend/relative with facial disfigurement. There were 42 students (10%) who had been involved in the care of a patient with facial disfigurement. Sixty-six percent of the study participants stated they were in favour of face transplantation. Fifty-two percent felt that it should be included in the undergraduate curriculum. Twenty-four percent of the students reported they would be happy to have their face donated if they were brain dead, whereas 50% would not (Table 3) . Twenty-five percent of the students would be willing to accept a face allograft, whereas 44% said that they would not. The reasons for not wanting to have their face donated included never having thought about it (30%), concern about facial disfigurement (12%), and religious objections (7%).
The factors that influenced the attitudes of the students to face transplantation are shown in Table 4 . A higher proportion of clinical students would donate their face in the event of brain death when compared to pre-clinical students (33% vs. 20%, P ¼ 0.03). There was no significant correlation between year of study and the willingness to receive a face allograft or being in favour of face transplantation.
Black students were most averse to donating or receiving a face transplant and were least supportive of face transplantation compared to other race groups (P < 0.0001). Students who were in possession of an organ donor card were more willing to donate (P ¼ 0.00) and accept a face transplant (P < 0.0001) compared to non-card carriers. Students who were registered blood donors were more willing to receive a face transplant compared to non-donors, but were not more willing to donate a face allograft or more supportive of face transplantation. Both personal experience with facial disfigurement and involvement in the care of a patient with facial disfigurement did not affect the willingness of students to donate or accept a face transplant, or the amount of support for facial transplantation ( Table 4) .
The factors about face transplantation that were of concern to medical students included identity issues (74%), cost of the procedure (33%), rejection of the allograft (31%), and ethical issues (8%). 
Discussion
The University of Cape Town initiated the debate around composite tissue transplantation and its clinical applications a long time ago. Ethical and psychosocial dynamics have remained contentious, and academic and public dialogue on the subject continues. 10, 13 The current study explores the attitudes of medical students towards face transplantation with a view to providing a new perspective on a controversial topic, and improving an existing undergraduate transplantation teaching program. Thirty-three percent of the total medical student population took part in this study; a response rate which compares favourably with other studies. 9,14e16 This relatively modest response can be attributed to the logistics behind conducting such a study. Pre-clinical students receive their training at the medical school whereas clinical students rotate through various departments at the university hospital complex. Academic teaching is imparted only through small study groups. It was therefore difficult to distribute questionnaires at one common venue and target large numbers at any one particular time. The fact that only a third of all medical students took part in this survey remains a major weakness of this study and must be acknowledged. It must be noted that similar studies investigating the interaction between solid organ transplantation and of medical students at our institution have yielded similar response rates.
11,12
However, we believe that this data can still provide a fair picture of the perception of future doctors towards facial transplantation. Fifty-five percent had received knowledge on this subject through the mass media, and 30% reported no knowledge whatsoever. A potential explanation for these findings includes the extensive media coverage of the first face transplants conducted worldwide. 15 Furthermore, composite tissue transplantation techniques are very novel and not discussed in many undergraduate medical curricula. Medical education is therefore vital if the surgical community intends to pursue face transplantation as an avenue of care for complex facial reconstruction in the future. Medical students who are more aware of transplantation-related subjects by the end of their training will be more active in identifying donors and referring potential recipients. 11 The majority of medical students (66%) stated they were in favour of face transplantation and more than half (52%) said it should form part of the medical curriculum. Although these values suggest that medical students are in favour of face transplantation, the data must be put into perspective and interpreted with caution. Only about one quarter of the study participants would be willing to donate or receive a face allograft. A recent study at the University of Cape Town showed that 87% of medical students would accept a solid organ transplant as a life saving procedure. 12 Our data suggest that there are still concerns and reservations with regards to face transplantation, when compared to the more established solid organ transplants. Black students and previous rural school goers were the least supportive of face transplantation (P < 0.0001) and the least willing to donate a face allograft (P ¼ 0.00). These findings can be attributed to the importance of an intact body following death in African culture, a belief that is invariably associated with respect for the ancestors. 17 There was no significant difference between organ donor status, blood donor status or the choice of a surgical career and being in favour of face transplantation (P > 0.05). However, the choice of a surgical career (P ¼ 0.020) and carrying an organ donor card (P < 0.0001) were both significantly associated with the willingness to receive a face allograft. Students who are comfortable and well versed with issues regarding transplantation and those with an intrinsic interest in the surgical sciences are more favourable to the idea of face transplantation. Similar associations have been observed in a previous publication investigating the attitudes of our medical students toward solid organ transplantation. 12 Clarke and colleagues identified a significant association between knowing someone with a disfiguring condition and being in favour of facial transplantation. 7 Twelve percent and 10% of the study participants reported that they had personal experience or treated a patient with facial disfigurement respectively. These students were not found to be more favourable towards face transplantation when compared to their counterparts in this study (Table 4) . Despite the fact that face transplantation has progressed tremendously since the first partial facial allotransplant in 2005, the general public and health professionals have expressed numerous concerns regarding the procedure. When compared to the more traditional solid organ transplants, a greater degree of caution is expressed when matters pertaining to face transplantation are discussed. 7,9,13e15 Even for plastic surgeons who deal with reconstruction on a regular basis, face transplantation is not a readily accepted modality of treatment. Vasilic and colleagues recently showed that plastic surgeons remain highly critical of the procedure and the risks of life-long immunosuppression for a life-enhancing procedure.
14 About three quarters of the current study participants listed 'identity issues' as their main concern. The potential for identity transfer resulting in consequences for both recipients and donor families has been frequently discussed in the literature. A recent survey conducted by Gwanmesia and colleagues showed that 83.5% of individuals (a sample which included health professionals) would only accept a face transplant provided there was no resemblance to the donor. 16 Thirty-three percent reported that cost was a decisive factor in considering face transplantation. This is of relevance in a developing nation such as South Africa where government funding is often directed away from specialized surgical services towards primary health care programs. In a previous study, 20% of medical students indicated that transplantation was not a public health priority in South Africa. 12 Rejection of the allograft was of concern in 31% of the applicants. The risks of lifelong immunosuppression and the risks of allograft rejection are two of the most widely debated topics. Many suggest that the clinical use of composite tissue allografts should be delayed until better immunosuppressive drugs are available, since rejection is devastating. 9 Eight percent of the students were concerned about the ethics of face transplantation. In a French study, up to two thirds of surgeons said they attached importance to ethical issues surrounding face transplantation and stated that these issues have not been investigated thoroughly. 15 It is often argued that subjecting a patient to lifelong immunosuppression does not justify the introduction of a non-life-saving reconstructive procedure into the clinical arena. However, it is important to note that surgeons performing the procedure remain the most critical when compared to other health professionals, and the least likely to take risks even when the procedure is ground-breaking. 14 To the best of our knowledge, this is the first study that exclusively analyses the attitudes of medical students towards face transplantation. Despite the significant risks and controversies surrounding this procedure, our medical students exhibit positive attitudes towards it. Interestingly, socio-demographic factors impact on the willingness to accept this novel operation. The concerns of medical students mirror those expressed by established health professionals dealing with facial reconstruction.
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